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Fig.1 Two mechanical stages of segmental

assembly pier
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Fig. 2 Pier structure and reinforcement diagram
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Fig. 3 Pier segment structure map
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Tab. 2 Mechanical properties of steel bar
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mm kN kN MPa MPa
10 36.06 55.54 459.12 677. 34
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Fig. 4 Model mesh generation
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Tab. 3 Displacement ductility coefficient of

simulated pier
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Fig.5 Residual displacement curve of simulated pier
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Fig. 6 Energy dissipation capacity of simulated pier
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Fig. 7 Test device loading diagram
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Fig. 8 Pier specimen failure
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Fig. 11 Pier segment stress nephogram
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Tab.4 Comparison of seismic performance parameters
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BT /KN BBL/KN R25/% K /kN BN iR22/% K /mm BH/mm i225/% R /mm BB/ mm 2%/ %
JD-7  267.41 304. 75 13.96 360. 70 320. 48 11.15 9. 32 9.89 6.12 73.31 77.92 6.29
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Research on effect of prestress degree on seismic performance
of segmental assembly piers

BAO Longsheng, SONG Jihong, YU Ling"

( School of Transportation and Engineering. Shenyang Jianzhu University, Shenyang 110168, China )

Abstract: In order to study the effect of prestress degree on seismic performance of segmental
assembly piers, ABAQUS finite element software is used to simulate and analyze the pier under
different prestress degrees, and the accuracy of the simulation is verified by quasi-static test. The
results of simulation and test show that: The hysteretic curve of the prestressed segmental assembly
pier is flag type; The tenon and tenon shear keys provide shear bearing capacity, reduce the stress and
displacement between the pier segments, and avoid the relative slippage between the segments;
Compared to the test, the error of numerical simulation of the piers by ABAQUS finite element
software is not more than 15% ; With the increase of prestress degree, the yield displacement and limit
displacement of segmental assembly pier are improved to a certain extent, and the accumulative energy
dissipation capacity is improved significantly, but it has little effect on the ductility and residual

displacement of the piers.

Key words: segmental assembly pier; seismic performance; quasi-static test; prestress degree;

numerical analysis



